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The impacts of pollution-algal blooms, beach closures, fish consumption advisories, and dead zones-are getting worse. In 2011, the dead zone covered one-third of the Bay. 2 Communities in the Bay region nevertheless rely on its waters and tributaries for sustenance, employment, and recreation. The ongoing failure to clean up the Bay hurts every community, and the Bay's low-income and minority populations are particularly vulnerable.
In an effort to accelerate Bay restoration, the Environmental Protection Agency (EPA) has established a "pollution diet" for pollution sources, known formally as the Chesapeake Bay Total Maximum Daily Load (Bay TMDL). The Bay TMDL imposes mandatory limits on the amounts of nitrogen, phosphorus, and sediment that can enter the Bay and its tributaries. As a result, Bay states have embraced water quality trading programs as one tool to achieve these limits in a cost-effective manner. Water quality trading aligns buyers-typically point sources-that are legally obligated to meet a specific environmental standard with sellers-typically nonpoint sources-that can meet that standard at a significantly lower cost. Trading sounds ideal on paper, but in practice it is an entirely different story. Despite the creation of trading programs in various locations throughout the country, nonpoint sources have been reluctant to participate. EPA and state governments have simply not had the necessary experience to fine-tune this pollution control tool.
As troubling, Bay states are largely ignoring the potential impact of trading on low-income and minority communities throughout the watershed. "Nutrient trading" is a clinical term that masks an unpleasant reality. The majority of trades that will ultimately occur around the Bay will involve excess manure generated by industrial-scale agriculture, stormwater runoff from urban sprawl, and sewage discharges and overflows from treatment plants. These discharges contain more than simply nutrients and sediment. Pathogens such as fecal coliform and cryptosporidium, antibiotics, cleaning fluids, heavy metals, synthetic fertilizers, and pesticides are often mixed in with nutrient pollution. When this untreated pollution flows into local waterways and ultimately the Bay, myriad human health and ecosystem impacts are inevitable.
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This paper examines nutrient trading through the lens of environmental justice. It assesses the potential impacts of trading on low-income and minority communities and recommends ways to integrate environmental justice into trading programs in the Bay region. As trading programs develop, EPA and Bay states should be aware of potential environmental injustices, including:
• Disproportionate health and environmental impacts on low-income and minority communities. If trading programs are not carefully designed and monitored, trading can cause localized concentrations of nutrients and accompanying contaminants in local waters, posing a significant threat to human health and aquatic ecosystems. For example, a sewage treatment plant could address its additional pollution by either purchasing reductions elsewhere or by installing control measures onsite. If the plant purchases credits, it will be able to discharge more sewage. These additional discharges may create "hot spots" or high concentrations of pollution in adjacent waterways that could expose residents of nearby communities, especially local fishermen and their families, to pathogens and other harmful co-pollutants.
• Failure of governments to ensure that low-income and minority communities enjoy the potential benefits of trading. If successful, nutrient trading will improve water quality throughout the watershed. All populations should have equal access to those improvements. Effective trading programs also rely on ample credit-generating activities. Municipalities may generate credits by implementing stormwater best management practices (BMPs) such as urban revegetation, bioswale construction, and greenspace expansion. These practices have secondary benefits for the communities in which those BMPs are implemented, including flood control, enhanced opportunities for exercise and recreation, increased property values, and aesthetic value. Such benefits should be enjoyed equally, throughout the watershed.
• Failure of governments to provide opportunities for full and fair participation by low-income and minority communities. Excluding lowincome and minority communities from the discussion-about trading program design, safeguards to avoid environmental injustice, and the potential to improve neighborhoods-increases the likelihood that these communities will experience the negative impacts of trading.
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To ensure that low-income and minority communities are protected and enhanced, we recommend that EPA and Bay states:
• Explicitly and specifically consider environmental justice impacts when designing and implementing trading programs. Bay states should document and clearly describe how they will consider environmental justice and the extent to which they will rely on input from affected communities. For example, only Pennsylvania mentions environmental justice in its trading policies, and EPA's recent review of Bay states' trading programs did not consider environmental justice issues. This lack of attention to environmental justice concerns is unacceptable. Bay states should also consider opportunities to redress past injustices through trading. Many low-income and minority communities already suffer from declining water quality and past regulatory failures. Trading could allow EPA and Bay states to prioritize water quality improvements in areas that have historically suffered disproportionately.
• Incorporate design elements that would help avoid hot spots and alleviate disproportionate impacts. Design elements that Bay states should consider include:
• Geographic restrictions on trades. EPA and Bay states should define a regulatory preference for upstream trades within a single basin to create the best chance for water quality improvement and to avoid disproportionate impacts. Downstream trading-when an upstream source purchases credits from a downstream credit-generator-can cause local water quality violations and lead to degradation in the interim segment. Likewise, interstate trading can generate a "race to the bottom" as sources seek the weakest regulatory baseline for their credit purchases. Virginia's proposed regulations prohibit trades that would lead to water quality violations by specifically limiting downstream and inter-basin trading. 3 Bay states can also restrict trades that impact areas that are particularly important for recreation or fishing.
• Temporal restrictions on trades. To minimize hot spots, and ensure that trades do not exacerbate known water quality problems Bay states should consider when credits may be used. For example, runoff from agricultural lands is seasonal and may not coincide with seasonal pollutant extremes in the watershed. A trade that decreases pollution at a time of year when it is least effective, while increasing pollution during a seasonal extreme, is not only ineffective but also potentially harmful.
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• Net improvement and ratios. Bay states should require that all trades lead to net improvements in water quality. To ensure net improvement and offer an additional buffer of protection against uncertainty, Bay states should adopt trade ratios-requiring buyers to purchase more credits than they need to offset their pollution-greater than 1:1. Bay states should also require that a portion of all credits generated is permanently retired, thereby ensuring that the total amount of pollution decreases over time.
• General restrictions on trades. Bay states should require that certain dischargers directly reduce some portion of their pollution effluent by limiting the amount of credits they may purchase. Discharges that disproportionately impact low-income and minority communities should be forbidden. A trading scheme must not allow such discharges to simply be offset elsewhere, leaving vulnerable communities with unimproved water quality and heightened health risks.
• Provide technical assistance for green infrastructure development in lowincome and minority communities. Urban BMPs such as green development will likely play a role in trading markets. EPA already gives grants for green infrastructure planning. The agency should make an effort to provide such grants and guidance to lowincome and minority communities so that they receive the benefits of credit-generating activities in their communities.
• Use existing tools to develop benchmarks to measure increased risks to vulnerable populations from offsets and trading. Where possible, EPA and Bay states should avoid default assumptions about water use and fish consumption. Instead, they should rely on local or tailored data when available to develop site-specific numeric water quality criteria for particularly vulnerable populations that may fish or swim in impaired waters. For example, in general, EPA assumes that most people consume 17.5 grams of fish per day. For populations that include recreational and subsistence fishing, however, EPA increases this assumption to 142.5 grams of fish per day, resulting in regulations that are tailored to protect those communities. This sitespecific approach to address the needs of vulnerable communities must be implemented across the Bay region.
• Inform communities to empower them. EPA and Bay states should keep lowincome and minority communities informed about developments in trading programs and the potential impacts on people living in the Bay region. Bay states should also allocate dedicated funding to these outreach efforts.
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• Extend opportunities to participate in trading decisions. Bay states should invite low-income and minority stakeholders to participate in decisions about trading program design and operation and solicit their opinion on programs or practices that affect their communities. Bay states should also ensure that stakeholder input is valued and explicitly incorporated into the decision-making process.
• Improve data gathering to better understand how communities in the Bay use the watershed. Improving knowledge of how low-income and minority communities use the Bay and its resources will allow public officials to better identify pathways of exposure to waterborne diseases, determine the most popular areas of the watershed for recreational use, and ultimately achieve environmentally equitable outcomes for all who live, work, and play in the Bay.
Bay states should be applauded for taking the Bay TMDL seriously and pursuing strategies for achieving long-overdue improvements in water quality. Nutrient trading offers a potentially economically efficient and environmental effective tool that merits consideration. However, it is imperative that EPA and Bay states avoid creating new injustices while attempting to reduce nutrient pollution. The Bay and its tributaries are fundamental to the social fabric and cultural identity of the mid-Atlantic, as well as a significant economic driver. Many vulnerable communities depend on the Bay. Some communities depend on fish, shellfish, and plants harvested from local rivers, lakes, and estuaries, while others depend on nearby waters for recreational opportunities. Other communities have limited public funding and minimal political support for urban beautification and the development and maintenance of parks, ponds, and other community green spaces. For these communities, water quality trading presents both a potential new threat to health and safety and an opportunity for neighborhood renewal.
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The environmental justice movement recognizes that every person should have equal access to a healthy environment and some minimum level of natural resources to pursue a safe, purposeful, and dignified existence. 5 In 1994, President Clinton issued Executive Order 12,898, which initiated official federal consideration of environmental justice and equity in earnest. 6 The order directs federal agencies to collect data on the health and environmental impacts of agency actions and develop policies to achieve environmental justice in their programs, activities, and regulations. It also states that environmental justice must be part of every agency mission "[t]o the greatest extent practicable and permitted by law." 7 Environmental justice has since evolved to encompass more than fair treatment and equal protection principles. Governments should consider not only the distribution of environmental burdens, but also how benefits are distributed, the ability of citizens to influence regulatory decisions that affect them, and the long history of disproportionate treatment of vulnerable populations. Under the tenure of Administrator Lisa Jackson, EPA issued interim guidance on considering environmental justice in rule-making. EPA's guidance directs the agency to "address the needs of overburdened communities by decreasing environmental burdens, increasing environmental benefits, and working alongside them to build healthy, sustainable, and green communities." 8 Moreover, environmental justice is not exclusively forward-looking. Today, governmental actions may also present opportunities to rectify previous and existing disproportionate impacts.
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EPA defines environmental justice as the "fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies." 9 Fair treatment means that the environmental impacts of industry and government, both good and bad, should not have disproportionate impacts. Meaningful involvement requires that vulnerable communities have the opportunity to participate in decisions that affect them; that their opinions and concerns are heard and addressed by decision-makers; and that decision-makers seek out and proactively ensure public input. The environment includes the urban and built environment where people live, work, and play.
Given the potential for harm to minority communities, the failure to consider environmental justice concerns in Bay states' nascent trading programs is unacceptable. Subsistence fishermen and their families are especially vulnerable because surface waters such as the Baltimore Harbor where such populations live are heavily contaminated by nutrients. A 2005 report surveyed anglers at various locations in Baltimore, Washington, D.C., and Virginia. Among the Baltimore anglers, roughly two-thirds had a high school degree or less, while roughly 40 percent made less than both the mean and median incomes for the midAtlantic region. 10 Ninety-nine percent of Baltimore anglers lived within 25 miles of their fishing location. 11 The survey also revealed that African-American fishermen constituted a third of anglers, and other minority fishermen included Hispanics and Asians. 12 Nearly all anglers said that fishing was very important for relaxation and being outdoors, and a notable portion said that fishing was very or somewhat important to providing dinner and reducing food costs. 13 Ensuring environmental justice in nutrient trading programs requires that policymakers consider three broad principles:
• Low-income and minority populations should not experience disproportionately high or adverse human health and environmental impacts from nutrient and sediment pollution, credit use, or environmental regulation.
• Policymakers must recognize that low-income and minority communities have distinct interests and should be given the opportunity for full and fair participation in trading schemes that may affect them.
• Regulators and government agencies must guarantee that low-income and minority communities do not experience any disproportionate delay or reduction in receiving any benefits of trading, such as the aesthetic benefits and ecosystem services from such credit-generating activities as urban revegetation and greenspace development.
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In a recent guidance document, Plan EJ 2014: Legal Tools, EPA identified a number of legal tools that may be used to identify and address environmental justice concerns in the regulatory and decision-making processes. 14 Among other authorities, Plan EJ 2014 identifies parts of the Clean Water Act (CWA) that may be used to protect populations that recreate in urban waters, to protect fishing uses, and to provide for improved public participation. 15 For example, EPA can account for impacts on minority, low-income, or indigenous populations by adjusting allocations for regulated point sources and unregulated nonpoint sources in a TMDL. 16 Plan EJ 2014 is a valuable document that will guide agency actions for decades to come and can be especially useful in designing fair trading programs. EPA and Bay states should abide by the principle that "all communities and persons across the Nation, including minority, low-income, and indigenous populations overburdened by pollution, [deserve] full human health and environmental protection."
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The Role of Water Quality Trading in Restoring the Bay
Under the Bay TMDL, pollution sources that are regulated under the CWA face mandatory but potentially costly requirements to further reduce their discharges. In response, the three central Bay states-Maryland, Pennsylvania, and Virginia-have enthusiastically embraced nutrient trading in an effort to placate strong resistance to regulatory intervention by pollution sources. Trading is a market-based approach to satisfying TMDL limits that promises to accomplish such reductions in a relatively cost-effective manner. In theory, water quality trading allows certain facilities to discharge more pollution into a watershed in exchange for obtaining reduced discharges elsewhere, ideally in the same watershed or along the same river segment.
18 Because trading allows regulated sources to purchase reductions from other regulated and unregulated entities that can reduce discharges with less expense, it potentially creates a sizable financial incentive for the otherwise unregulated agricultural and other sectors to reduce pollution.
On paper, trading sounds rational and economically efficient: an agricultural operator earns a premium for behavior that society would like to encourage in the first place; the regulated polluter achieves compliance with its permit; and nutrient levels in the Bay are reduced. However, the reality of nutrient trading suggests caution and a strong dose of realism are needed. A robust and effective trading program requires steady supply and demand as well as significant resources for continual monitoring and enforcement. Given the difficult economic times and political polarization, it is highly uncertain that the Bay trading programs will experience the supply, demand, or support required for a robust and effective market.
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In practice, nutrient trading programs around the country have failed to produce results. 20 With EPA assistance, dozens of pilot programs across the country have been conceived, designed, and implemented. However, just a handful of programs have seen more than a few actual trades, and most programs have experienced none.
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Lessons from Other Media: Failed Experiments with Environmental Markets in Los Angeles
In the 1990s, California's South Coast Air Quality Management District (SCAQMD), the agency responsible for meeting air quality standards in Los Angeles, implemented two market-based programs aimed at reducing the atrocious air pollution in the region. The first, a cap and trade program for SO 2 and NO x called RECLAIM, suffered from several fatal flaws-including a cap that was set too highleading to only very modest emissions reductions.
Even worse, though, was SCAQMD's other effort: a car-scrapping program, in which stationary sources were allowed to offset their emissions by paying owners of old cars to take them off the road. Because regulators placed no limits on the number of allowances stationary sources could purchase and lacked the resources and will to properly oversee the program, the car-scrapping program caused devastating hot spots around several participating stationary sources. As a result, the communities around those sources, which ranged from 75 to 90 percent people of color compared to an average of 36 percent in the region, suffered enhanced cancer risk.
Sadly, it took years to abate the increased environmental burden in these communities, leaving communities already at risk to suffer the ill effects of offsetting. The experience in Los Angeles highlights what happens to the lowest income and most marginalized communities when regulators fail to take their best interests to heart when regulating pollution and implementing such "innovative" solutions as trading programs. 
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Potential problems that could occur as a result of poorly designed trading programs include the creation of hot spots that threaten public health and the unequal distribution of the benefits of trading. These adverse effects could be exacerbated if vulnerable communities are excluded from the design and implementation of trading regimes.
Hot Spots and Human Health
Nutrient trading effectively moves pollution from one water segment to another, concentrating pollution in some places while reducing it in others and producing an overall reduction in pollution. Not all pollution is created equally: "nutrient pollution" is largely composed of sewage, wastewater, and manure, which contain differing amounts and types of bacteria and pathogens such as fecal coliform, E.coli, and cryptosporidium; heavy metals and toxins; antibiotics and other pharmaceutical products, in addition to the nitrogen, phosphorus, and sediment that suffocate the Bay.
Although the total amount of pollution should theoretically decrease, areas of high pollution concentration pose a risk of harmful localized nutrient loading, or "hot spots" of excessively nutrient-rich waters where algae and other water-borne pathogens thrive. Excess nutrients in the Bay also drive algal blooms that support the growth of toxic algae, antibiotic resistant bacteria, and other pathogens. 22 Hot spots may put low-income and minority communities, and especially subsistence fishermen, at risk of the human health impacts that may decline elsewhere in the Bay. Moreover, if states adopt interstate trading, discharges will become increasingly detached from credits, and the risk of hot spots will increase. Climate change will further affect water temperature and precipitation in ways that are likely to exacerbate the human health risk caused by hot spots and thus the risk to vulnerable communities. Regional climate models indicate that Maryland will experience sea level rise and increased storm intensity and precipitation. These weather events can be expected to send more pollutants and nutrients into the Bay and its tributaries through runoff and sewer overflow events. In addition, the waters of the Bay are expected to warm considerably, conditions that favor the explosive growth of waterborne pathogens.
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The 27 Warm water and high nutrient levels promote the algal blooms seen throughout the Bay every year. Toxic cyanobacteria also use photosynthesis to produce energy, and bloom under the same conditions.
Toxic algae, including cyanobacteria, are increasing as invasive algae from other parts of the world enter the Bay.
28
Contact with cyanobacteria blooms-usually through swimming or boating-can cause nausea, fevers, and skin rashes. In the worst cases, cyanobacteria exposure can lead to liver and kidney disease.
Cyanobacteria have been associated with bird and livestock deaths and significant fish kills throughout the Bay.
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Potential Human Health Threats Exacerbated by Nutrient Trading
Problem Description Impact on Human Health or the Environment
Fecal Coliform
Fecal coliform is a class of bacteria commonly found in human and animal feces. Although generally not a direct threat to human health, fecal coliform is associated with dangerous pathogens such as Escherichia coli, staphylococcus aureus, and enterococci.
Swimming and eating contaminated shellfish from waters where fecal coliform is high can be a health risk. Exposure to high levels of fecal coliform can lead to ear infections, bacterial gastroenteritis, hepatitis A, typhoid fever, and dysentery.
Antibiotics, Toxics, and Endocrine Disruptors
Sewage contains not only human waste but also everything else that people flush down their toilets. This includes antibiotics, pharmaceuticals, toxic compounds, and endocrine disrupting chemicals.
Because trading programs are focused on nutrient pollution, not other types of pollution, if hot spots form they will not only contain nutrients but high levels of all the other compounds found in human sewage and urban runoff.
Studies have not confirmed many of the hazards of pharmaceuticals in drinking water, but some studies have found that chemicals, including endocrine disruptors and some pharmaceuticals, can cause birth defects lower sperm counts in humans and damaged fins and premature spawning in fish and amphibians.
A recent study found that pregnant women in the U.S. are exposed to a stew of toxic chemicals including PBDEs, PCBs, dioxins, and phthalates. 29 Exposure to chemicals, including toxins and pharmaceuticals, in drinking water raises the risk of adverse health effects in fetuses.
For all communities, hot spots can put an end to clean water, economic growth, and days spent fishing, crabbing, swimming, and boating in and on the Bay and its tributaries. The 2005 survey of Baltimore area fishermen found that the vast majority of anglers travel less than 25 miles to their fishing spot. 30 Low-income and minority communities may lack alternative recreational opportunities if their nearest swimming or fishing holes are harmed or engage in water-based activities in higher proportions than the general population. As a result, they may be disproportionately exposed to health risks caused by trading nutrients and shifting pollution around the Bay. A recent article in the Baltimore Sun highlighted how low-income and minority communities use the watershed for numerous everyday activities, even when raw sewage overflows into the waterways they use. 31 Trading programs should not create new environmental injustices.
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Sharing the Benefits of Trading
For Bay states to succeed in creating a well-designed and transparent trading market, they will need to ensure that water quality improvements occur throughout the watershed and that low-income and minority communities benefit from such improvements. Nutrient trading programs have the potential to create secondary ecological and aesthetic benefits that should be extended to low-income and minority communities. In addition to improving water quality, urban stormwater BMPs-bioswales, revegetated urban spaces, oyster aquaculture, and stormwater retention projects-that generate credits can improve quality-of-life and property values in the communities where they are implemented.
Communities that already suffer disproportionately from the ecological impacts of nutrient pollution should share in the benefits of remediating that pollution.
Full and Fair Participation
Nutrient trading programs raise an additional concern: that low-income and minority communities may not have the opportunity to fully and fairly participate in decisions that affect their lives. Full participation means not only being adequately informed in order to participate in discussions, but also being given the opportunity to participate in making decisions regarding the design and operation of trading programs.
EPA has reached out extensively to environmental groups and the agricultural industry for input and comments on Bay state trading programs. EPA and Bay states should make a similar effort to reach out to low-income and minority communities. EPA has emphasized the importance of expanding public participation, explicitly in the TMDL context, in its Plan EJ 2014 document. 32 To date, Maryland and other Bay states have not made significant efforts to reach out to vulnerable citizens or communities. Only Pennsylvania makes any mention of environmental justice in its trading plans and its outreach to vulnerable communities is not well documented.
Nutrient trading programs require access to information and accountability. But for too long, Bay restoration has failed because of a series of overly optimistic promises that have not materialized. No one has been held accountable for these past failures. Accountability depends on having information about the potential impacts of trading, both the environmental and human health risks as well as any benefits. Without such information, community leaders cannot fully participate in decisions that affect their families and neighbors. Information should be provided through socially appropriate channels, including at community centers or churches, and in languages spoken in the community.
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A close look at nutrient trading and environmental justice in the Bay reveals that, unless carefully designed and monitored, trading may disproportionately harm low-income and minority communities. Bay states must ensure that low-income and minority communities are protected from any harms that trading programs may cause. EPA and Bay states must also provide information to communities that may be impacted by additional discharges, allowing those communities to participate in developing these programs and to make informed decisions. Potential benefits from the reductions in pollution that trading programs may achieve must be equitably directed to vulnerable communities.
The Bay is fundamental to the mid-Atlantic region, and perhaps no state benefits from its shorelines, sunsets, and cooling waters more than Maryland. These unique resources should be available to all Marylanders, regardless of race, ethnicity, or income. EPA and Bay states should recognize that environmental injustices occur in both blatant and insidious ways. Thoughtful consideration of environmental justice is an essential component of any future trading program. Any attempt to restore the Bay by implementing trading programs must not be achieved at the expense of low-income and minority communities. . This paper provides a snapshot of the concentrated animal feeding operation programs in Maryland and Pennsylvania, as well as an overview of federal regulations. It recommends using designation authority to extend CWA permitting requirements, rigorous inspections of large animal facilities, fines for violations that have a significant deterrent effect, and co-permitting for the national companies that contract with local growers to raise chickens and other animals.
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• Accountability: Water Quality Trading in the Chesapeake Bay, CPR Briefing Paper No. 1205 (May 2012). To ensure accountability in water quality trading, this paper makes specific recommendations for designing the program, avoiding environmental inequities, and ensuring strong enforcement.
• Back to Basics: An Agenda for the Maryland General Assembly to Protect the Environment, CPR Briefing Paper No. 1110 (October 2011). This paper recommends that MDE should increase permit fees to accurately reflect the cost of administering permits; increase the state penalty maximum to match the federal penalty maximum; explicitly recover the economic benefit of non-compliance in penalty calculations; and establish a mandatory minimum penalty for certain violations.
• Ensuring Accountability in Chesapeake Bay Restoration: Metrics for the Phase I Watershed Implementation Plans (August 2010). CPR developed a set of metrics to grade the Bay jurisdictions' Phase I Watershed Implementation Plans. The metrics address (1) the transparency of information in the WIPs in providing key information about their pollution control programs and (2) the strength of the programs in making actual pollution reductions. Using these metrics to grade the WIPs provides a clear and understandable tool for monitoring each state's commitment to restoration.
• Missing the Mark in the Chesapeake Bay: A Report Card for the Phase I Watershed Implementation Plans, CPR White Paper No. 1102 (January 2011). This report card applied the metrics from Ensuring Accountability to the Chesapeake Bay states' and the District of Columbia's final Phase I Watershed Implementation Plans. The final grades reflected mediocre commitments and performance because the final plans were light on providing specific commitments for actions needed to achieve the required pollution reductions, and generally did not pledge dedicated funding for the proposed programs.
• Failing the Bay: Clean Water Act Enforcement in Maryland Falling Short, CPR White Paper No. 1004 (April 2010). This paper examines trends in CWA enforcement and MDE's enforcement budget and workforce for the period between 2000 and 2009. The report recommends that the Maryland General Assembly provide additional funding to account for the dramatic increase in MDE's workload; that MDE recover any economic benefit achieved by noncompliance from violators and increase on-site monitoring and inspection activities; and that MDE embrace citizen suits as a tool to supplement its own enforcement program.
• The Clean Water Act: A Blueprint for Reform, CPR White Paper No. 802 (May 2008). The CWA has accomplished much since its passage in 1972, but much more remains to be done. This Blueprint presents a number of specific and meaningful reforms for the CWA that address existing problems and prepare for the new problems climate change will create.
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